Pneumocystis jiroveci pneumonia is a life-threatening infection that occurs after allo-SCT. Without prophylaxis, 5-16% of patients develop pneumocystis pneumonia with a median onset at 9 weeks after transplantation and a mortality rate of 76%. 1 Risk factors for pneumocystis pneumonia after allo-SCT include immunosuppressive therapy, chronic GVHD, relapse of primary disease or low CD4
þ T cell count (o200 cells per mL). [2] [3] [4] As the introduction of trimethoprim-sulfamethoxazole as prophylaxis against pneumocystis, the incidence of pneumocystis pneumonia after allo-SCT has decreased to less than 5%, and most cases of the disease develop after discontinuation of the drug at more than 6 months after transplantation. [1] [2] [3] 5 Alternative drugs include aerosolized pentamidine, dapsone and atovaquone; 6 however, they are less effective than trimethoprim-sulfamethoxazole. 5, 7, 8 Moreover, compared with prophylaxis with trimethoprim-sulfamethoxazole, that with aerosolized pentamidine is associated with increased mortality at 1 year after allo-SCT. 8 Although trimethoprim-sulfamethoxazole is the most effective prophylactic drug for pneumocystis, its adverse effects, such as rash, marrow suppression, fever, and renal, gastrointestinal and liver dysfunction, are frequently observed and sometimes require discontinuation of the drug. One double-strength trimethoprim-sulfamethoxazole tablet (trimethoprim 160 mg per sulfamethoxazole 800 mg) daily, one single-strength tablet (80 mg per 400 mg) daily or one doublestrength tablet q.d. thrice per week are recommended for pneumocystis prophylaxis following allo-SCT; 9 however, the optimal dosage remains to be defined. Several attempts were made at lowering the dose of the drug without increasing the incidence of pneumocystis pneumonia, but considerable rates of discontinuation of the drug were still reported. 8, 10 We originally planned a low-dose trimethoprim-sulfamethoxazole prophylactic regimen that included administration of two single-strength tablets twice a week for patients undergoing allo-SCT. Here, we report on the safety and efficacy of this regimen for pneumocystis prophylaxis after allo-SCT.
Between January 1998 and July 2009, 185 patients underwent allo-SCT at Chiba University Hospital. Of these, 13 patients who died within 30 days after transplantation and 16 patients who did not receive trimethoprimsulfamethoxazole because of their general condition or previous adverse events were excluded from the analysis. The remaining 156 patients were analyzed.
Low-dose prophylaxis against pneumocystis involved administration of one single-strength tablet b.i.d. twice a week from the beginning of the previous chemotherapy or 1 month before transplantation until the beginning of the conditioning regimen. The drug was resumed after engraftment and continued until 6 months or more if patients were receiving immunosuppressive treatments. For patients who could not start or tolerate the drug, aerosolized pentamidine (300 mg) was administered every 3-4 weeks. Diagnosis of pneumocystis pneumonia was confirmed by identification of P. jiroveci with Grocott staining, or PCR of induced sputum, bronchoalveolar lavage fluid or transbronchial biopsy specimens. Pneumocystis pneumonia cases that occurred within the first 6 months after transplantation was defined as early onset and cases that occurred after 6 months were defined as late onset. Patients diagnosed with pneumocystis pneumonia were treated with oral or i.v. trimethoprim-sulfamethoxazole (trimethoprim: 15-20 mg/kg, sulfamethoxazole: 75-100 mg/kg). 4 The characteristics of the 156 patients are shown in Table 1 . The median age was 42 (range, 16-62). A total of 60 patients (38.5%) underwent allo-SCT from related donors and 79 (50.6%) from unrelated donors, and 17 (10.9%) underwent cord blood transplantation. In total, 117 (75.0%) and 39 (25.0%) patients received myeloablative and reduced-intensity conditioning, respectively. The median follow-up period was 1006 days after allo-SCT (range, 37-4424). The median day of restarting trimethoprim-sulfamethoxazole was day 28 after transplantation (range, 14-122) and the median period for receiving the drug was 243 days (range, 1-2303 days).
Trimethoprim-sulfamethoxazole was well tolerated and only two patients (1.3%) discontinued the drug, one because of neutropenia at day 64 and one because of liver dysfunction at day 50 after allo-SCT (Table 2 ). These two patients didn't receive further prophylaxis for pneumocystis. Aerosolized pentamidine was administered in one patient who could not start trimethoprim-sulfamethoxazole after engraftment because of acute GVHD and the patient started the drug on day 61. Among 138 patients who survived over 6 months after transplantation, 56 patients discontinued the drug within 6 months, but 82 patients (59.4%) continued the drug beyond 6 months because of chronic GVHD or immunosuppressive drugs and their median period for receiving the drug was 549 days (range, 190-2303 days).
None of the 156 patients developed early-onset pneumocystis pneumonia and only one patient with AML (0.6%), who had a leukemia relapse on day 68, developed late-onset pneumocystis pneumonia at 194 days after discontinuation of trimethoprim-sulfamethoxazole (461 days after allo-SCT). This patient was treated with six single-strength tablets b.i.d. and steroid pulse therapy; however, she died because of respiratory failure 473 days after transplantation.
Souza et al. 5 reported that the incidence of adverse reaction to trimethoprim-sulfamethoxazole in allo-SCT was 5-15%. Vasoconcelles et al. 8 reported that 35.4% of patients who received one double-strength tablet b.i.d. thrice per week after auto-or allo-SCT discontinued the drug because of any toxicity, including marrow suppression or rash. El-Sadr et al. 10 prospectively compared the efficacy and safety of one double-strength tablet daily and thrice per week in HIV-infected patients for pneumocystis prophylaxis. Marrow suppression, hypersensitivity and the overall toxicity rate requiring discontinuation of trimethoprimsulfamethoxazole in the two groups per 100 person-years were 13.9 vs 6.3 (Po0.001), 6.8 vs 4.3 (P ¼ 0.002) and 13.9 vs 6.3 (Po0.001), respectively. These reports indicate that lowering the dose of trimethoprim-sulfamethoxazole for pneumocystis prophylaxis after allo-SCT may decrease the rate of discontinuation because of adverse events. In this study, administration of one single-strength tablet b.i.d. twice a week was well tolerated and demonstrated lower rates of discontinuation than previous reports. 8, 10 All except two patients (1.3%), who discontinued the drug because of neutropenia or liver dysfunction, could continue the drug, and only one patient developed late-onset pneumocystis pneumonia at 194 days after discontinuation of trimethoprim-sulfamethoxazole. The safety of our regimen may enable more patients to continue prophylaxis.
In our case series, 137 patients (87.8%) received pretransplant prophylaxis with low-dose trimethoprim-sulfamethoxazole and none developed early-onset pneumocystis pneumonia. Trimethoprim-sulfamethoxazole is usually avoided during the neutropenic period because of its myelotoxicity, 6 but even after engraftment, continuous administration of the drug is sometimes difficult because of neutropenia, renal dysfunction or nausea. Thus, pretransplant trimethoprim-sulfamethoxazole administration is important for preventing early-onset pneumocystis pneumonia. Our experience suggests that pre-transplant administration of low-dose trimethoprim-sulfamethoxazole is effective against early-onset pneumocystis pneumonia with minimal toxicity.
In this study, the median period for receiving posttransplant trimethoprim-sulfamethoxazole was 8 months. However, among patients who survived over 6 months after transplantation, 60% of them continued the drug over 6 months with the median period for receiving the drug of 1.5 years. Patients with severe chronic GVHD had to continue the drug for years, but none of them discontinued the drug because of adverse events and the prophylaxis for pneumocystis was successful. These results suggest that this Letter to the Editor regimen is safe and effective not only for patients within 6 months after transplantation but also for patients with severe chronic GVHD who receive immune-suppressive drugs for a long time.
In conclusion, administration of low-dose trimethoprimsulfamethoxazole, one single-strength tablet b.i.d. twice a week, is an effective and well-tolerated regimen to prevent pneumocystis pneumonia after allo-SCT, and might be an optimal pneumocystis prophylaxis regimen. Low-dose trimethoprim-sulfamethoxazole should be continued until 6 months after transplantation or longer if patients have a risk factor for developing pneumocystis pneumonia.
